Regulation of limbic status epilepticus by hippocampal galanin type 1 and type 2 receptors.
It has been well established that galanin is a potent endogenous anticonvulsant peptide. However, the role of galanin receptor subtypes in mediating anticonvulsant effects of the peptide is poorly understood. Using pharmacological, transgenic and antisense approaches, we examined the involvement of galanin receptors GalR1 and GalR2 in regulating seizures and associated neuronal degenerative changes. In the rat model of status epilepticus (SE) induced by electrical stimulation of perforant path, in vivo uncoupling of G protein coupled receptors (GPCR) through intrahippocampal administration of pertussis toxin (PTX) facilitated the initiation of SE, and increased the severity of the established SE. Injection of a non-selective GalR1/GalR2 agonist galanin (1-29) and a preferential GalR2 agonist galanin (2-11) into the hippocampus of PTX-pretreated rats revealed that while during early phase of SE galanin inhibited seizures predominantly through GalR1, GalR2 mediated anticonvulsant effects of the peptide during advanced stage of SE. GalR1 knockout mice showed increased severity of both pilocarpine- and perforant path stimulation -induced SE, compared to wild type (WT) littermates. In GalR1 knockout animals SE led to more severe and wider-spread hippocampal injury, than in WT. Focal downregulation of GalR2, which had been achieved in rats by intrahippocampal infusion of anti-GalR2 peptide nucleic acid (PNA) antisense, significantly increased the severity of perforant path stimulation- induced SE. Downregulation of GalR2 led to mild injury to hilar interneurons and potentiated seizure-induced hippocampal damage. In conclusion, both GalR1 and GalR2 mediate anticonvulsant effects of galanin. GalR1 and GalR2 exhibit differential effects on the initiation and the maintenance phases of SE. Activation of both galanin receptor subtypes exerts neuroprotective effects under conditions of excitotoxic injury.